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Disclaimer 
A “Disclaimer” is required specifying that the Conceptual Design Report (CDR) is just a 
guideline and is to be used for information purposes only and should not be considered a 
sole source document in designing a Non-storm or Storm Water Treatment System.  The 
contractor is required to design a water treatment system based on standard industry 
operations encountered during tunneling work and conditions encountered based on the 
contractor’s means and methods.  The information in this report is not to be construed in 
any way as a waiver of the provisions in the General Waste Discharge Requirement 
(WDR)/NPDES Permit Order No. R2-2006-0075.  Bidders and contractors are cautioned 
to make independent investigations and examinations as they deem necessary to satisfy 
the conditions encountered in performance of work, with respect to the following:  
possible local material sources, the quality and quantity of material available from the 
property, and the type and extent of processing that may be required in order to produce 
material conforming to the requirement of the contract documents. 
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Executive Summary 
The California Department of Transportation (Caltrans) proposes to construct a Fourth 
Bore for the Caldecott Tunnel (Project), north of the existing third bore on State Route 24 
(SR 24) in Alameda and Contra Costa Counties.  The Project limits are between State 
Route 13 (SR 13) in Oakland and Gateway Boulevard in Orinda.  The purpose of the 
Project is to reduce congestion and to enhance safety along the SR 24 corridor.  The total 
Project schedule is expected to last 4½ years.   
 
The Project is located within the San Francisco Bay Regional Water Quality Control 
Board’s (SFBRWQCB) jurisdiction.  As required by the SFBRWQCB, discharges must 
be covered under a National Pollutant Discharge Elimination System (NPDES) Permit 
and meet requirements specified in the Permit.  The objectives of this report are: to 
identify the General NPDES Permit most applicable to the non-storm water collection 
and treatment activities during construction; to highlight monitoring requirements based 
on applicable permits; to provide a conceptual, preliminary design of the temporary 
treatment system for the storm water runoff from potentially high turbid staging areas, 
tunnel groundwater, and construction waters; and, to provide general guidelines for 
contractors preparing bid packages for the Project.  
 
The construction of the Fourth Bore would involve the following activities: 1) drill and 
blast; 2) mechanical excavation; 3) muck removal; 4) dowels and spiles; and 5) 
shotcreting.  It is expected that the tunnel would be constructed using the New Austrian 
Tunneling Method (NATM) and that the contractor would require on-site staging areas at 
the east and west portals for this specialized sequential tunneling excavation method.   
 
The on-site staging areas at the portal faces, and the storm water runoff that flows onto 
them, are highly susceptible to pollution due to the constant excavation activities planned 
at these locations.  To minimize water quality impacts during construction, storm water 
run-on would have to be diverted around these on-site staging areas, which are potentially 
high turbid (high risk) areas.  It is expected that the contractor would need to collect the 
off-site flows in temporary drainage systems and ditches.  Any storm water that cannot be 
redirected to avoid these high risk areas at the portal faces, would need to be collected 
and treated by a temporary treatment system.   
 
In addition,  it is anticipated that groundwater will be encountered during tunnel 
construction.  Non-storm water flows during construction will comprise flush inflow, 
steady state flows, and any construction waters needed for NATM or activities associated 
with tunneling of the Fourth Bore.  Based on the estimate reported in the Final 
Hydrogeologic Technical Memorandum, prepared by Jacobs Associates in association 
with ILF, a maximum inflow of approximately 12 L/s (190 gpm) from combined flush 
and steady state inflows is expected during construction.  The steady state inflow into the 
completed tunnel would be approximately 6 L/s (95 gpm).  These inflow estimates apply 
to the full length of the Fourth Bore including cross passages, assuming tunnel excavation 
from one heading only.  In addition, mechanical excavation involves the addition of 
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construction waters up to 2 L/s (32 gpm) for excavation from one portal and 4 L/s (64 
gpm) if excavation begins from both portals simultaneously.   
 
For this construction contract, storm water collected from the high risk areas, the 
groundwater (flush inflow and steady state inflow), and construction waters would all be 
considered non-storm water discharges.  All non-storm water discharges collected would  
need to be treated by a temporary treatment system prior to discharge.  The contractor 
must develop a plan for handling, treating and monitoring these non-storm water 
discharges per applicable regulatory requirements.   
 
This Project is within the San Francisco Bay Regional Water Quality Control Board’s 
(SFBRWQCB) jurisdiction.  As required by the SFBRWQCB, discharges must be 
covered under an National Pollutant Discharge Elimination System (NPDES) permit and 
meet the requirements specified in the permit.  The most applicable General Waste 
Discharge Requirement (WDR)/NPDES Permit for this construction activity would be 
the SFBRWQCB’s WDR/NPDES Permit titled, Discharge or Reuse of Extracted and 
Treated Groundwater Resulting from the Cleanup of Groundwater Polluted by Fuel 
Leaks and other Related Wastes at Service Stations and Similar Sites (Order No. R2-
2006-0075, NPDES No. CAG912002).  The conditions of this permit as well as other 
laws and regulations applicable to this Project, are further detailed in Sections 2 and 6 of 
this report.  
 
Pollutants introduced by the construction activities can include concrete waste, which 
causes increases in pH levels, sediment and silt from mucking activities, nitrates from 
blasting, and oils or Total Petroleum Hydrocarbons (TPHs) from vehicles or equipment 
used or washed in the tunnel.  In addition, there is naturally occurring total petroleum 
hydrocarbons (TPH) in the shale formation.  The proposed temporary treatment system 
would have to be equipped to treat these constituents during construction.   
 
This temporary treatment system would consist of a mechanical separation device (such 
as a sand separator and a mechanical filter), which can be used to remove the large 
sediments, followed by: coagulation/flocculation, chemical feed for pH adjustment, 
filtration to remove flocs, small sediments and fines, and a final filtration step including a 
Granular Activated Carbon (GAC) system to treat TPHs.  The treatment system would 
consist of treatment tanks, mixers, pumps, a chemical delivery system, accessory piping 
and valves, metering devices, monitoring equipment, and a control system.  This system 
would be designed to treat discharges with a flow rate of at least 24 L/s (380 gpm).   
 
A monitoring system would be required to continuously monitor the flow rate and the 
quality of effluent flow discharged from the temporary treatment system.  Monitoring and 
reporting requirements would be specified according to the permit and Caltrans’ 
requirements.  A SCADA system used to control and monitor the testing system would 
automatically generate a monthly monitoring report, if required.  The SCADA system 
would also provide alarms and automatic controls to recycle the flow back to the 
treatment system, if needed.  The SCADA system also needs to notify the operator in 
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case of a system failure or a water quality exceedance.  Residual chemical levels would 
also be monitored and maintained below the regulatory effluent limitations. 
 
This conceptual design is based on the projected water quality characteristics.  The 
Contractor may choose other treatment methods based on field conditions and quantity 
and quality of groundwater encountered during tunnel excavation. 
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1 INTRODUCTION AND BACKGROUND 

1.1 Introduction 
Caltrans proposes to construct an additional bore at the Caldecott Tunnel on State Route 
24 (SR 24) to relieve congestion and to improve safety for the traffic commuting between 
Alameda and Contra Costa Counties (see Figure 1 and Figure 2 for the Project location 
and vicinity).  The total Project schedule is expected to last 4½ years. It is scheduled to 
begin on August 1, 2009 and end on October 16, 2013.  The new Fourth Bore would be 
1,033 m long (3,389 ft), with a minimal tunnel width of 12.58 m (41.25 ft), and two 3.66 
m (12.0 ft) wide lanes.  It is expected that the tunnel would be constructed using the New 
Austrian Tunneling Method (NATM) and would require on-site staging areas at the East 
and West Portals for this specialized sequential tunneling excavation method (see Figure 
3 and Figure 4 for location of potential staging areas).  Construction for the tunnel using 
this method would require work to proceed 24 hours a day, with three shifts per day, at 
least 5 days a week, for the duration of the Project.  The construction of the Fourth Bore 
would involve the following activities: 1) drill and blast; 2) mechanical excavation; 3) 
muck removal; 4) dowels and spiles; and 5) shotcreting. 
 
During tunnel excavation, it is expected that there would be groundwater inflow into the 
excavation area due to the presence of groundwater above the proposed tunnel site.  This 
groundwater, along with the construction waters introduced from the mechanical 
excavation method, and any storm water collected from the portal faces (considered to be 
high risk areas for pollution and turbidity), would contribute to the runoff during 
construction.  This runoff, considered to be non-storm water discharges, would have to be 
collected and treated prior to discharge into the drainage system, per applicable 
regulatory requirements.  The Contractor must develop work plans to handle the 
collection, treatment and monitoring of the groundwater inflows, construction waters, and 
the storm water flows from the high risk areas prior to discharge.  This report presents the 
general water resources background data of the Project site and provides conceptual 
design guidelines for the temporary water collection and treatment system that the 
contractor can consider.  This report also states the most applicable National Pollutant 
Discharge Elimination System (NPDES) Permits to apply to the non-storm water 
collection and treatment activities. 

1.2 Existing Caldecott Tunnels 
The existing Caldecott Tunnel has three bores, with each bore having two lanes.  Bore #1 
is designated for eastbound traffic, and Bore #3 is for westbound traffic.  Bore #2 traffic 
rotates daily and serves both eastbound and westbound directions, depending on the peak 
direction (see Table 1 for information on the existing tunnel bores).  Along most of the 
tunnel alignment, there are weak and fractured rock masses.  Existing groundwater seeps 
from Bores #1 through #3.  Section 4 of this report describes the existing water quality of 
this groundwater inflow. 
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Table 1.  Existing Bore Information 
Bore Number  1 and 2 3 

Construction Completion Date 1937 1964 
Length of Bore 1,103 m (3619 ft) 1149 m (3771 ft) 
Clear width 8.1 m (26.7 ft) 10.5 m (34.5 ft) 
Width of Walkway North Side 0.3 m (1 ft) 1.2m (3.9 ft) 
Width of Walkway South Side 0.9 m (3 ft) 0.75 m (2.5 ft) 

Source: Caltrans, 2007a 
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Project Area 

Figure 1. Location Map 
Source: United States Geological Survey (USGS) 
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Figure 2. Vicinity Map 

Source: Google 
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Figure 3. Potential Staging Areas and Preliminary Layout of Facilities at West 
Portal 

Source: Caltrans, 2008 
 

 
Figure 4. Potential Staging Areas and Preliminary Layout of Facilities at East 
Portal 

Source:  Caltrans, 2008 
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2 REGULATORY SETTING 

2.1 Caltrans NPDES Permit 
The State Water Resources Control Board (SWRCB) issued the Caltrans Statewide 
National Pollutant Discharge Elimination System (NPDES) Permit Order No. 99-06-
DWQ adopted July 15, 1999 (Permit Order No. 99-06-DWQ), to cover all Caltrans 
projects and facilities in the State.  The Caltrans Permit requires Caltrans to comply with 
the requirements of the Construction General Permit Order No. 99-08-DWQ (General 
Permit Order No. 99-08-DWQ).  The contractor of the Project would have to submit a 
Storm Water Pollution Prevention Plan (SWPPP) and implement Best Management 
Practices (BMPs) to reduce construction effects and minimize pollution to the receiving 
water bodies.   

2.2 Applicable General Waste Discharge Requirement/NPDES 
Permit 

This Project is within the San Francisco Bay Regional Water Quality Control Board’s 
(SFBRWQCB) jurisdiction.  As required by the SFBRWQCB, discharges must be 
covered under an NPDES permit and meet the requirements specified in the permit.  
Discharges from the tunnel excavation include collected groundwater, construction 
waters used by the mechanical equipment, and storm water runoff from the high risk 
areas.  The collection and treatment of the construction phase waters are proposed to be 
discharged to the storm drain system after treatment.  The most applicable General Waste 
Discharge Requirement (WDR)/NPDES Permit for this construction activity would be 
the SFBRWQCB’s WDR/NPDES Permit titled, Discharge or Reuse of Extracted and 
Treated Groundwater Resulting from the Cleanup of Groundwater Polluted by Fuel 
Leaks and other Related Wastes at Service Stations and Similar Sites (Order No. R2-
2006-0075, NPDES No. CAG912002).  This Order was adopted by the SFBRWQCB on 
November 16, 2006 and expires on January 12, 2012.  To obtain coverage under this 
permit, the Contractor would submit a Notice of Intent (NOI) to the SFBRWQCB for 
approval, prior to the start of non-storm water collection, treatment, and discharge 
activities.  
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3 STORM WATER FLOW AND QUALITY 

3.1 Existing Receiving Water Resources Environment and 
Proposed Discharge Point 

The direct receiving waters for this Project are San Pablo Creek for the Contra Costa 
County side and Temescal Creek for the Alameda County side.  See Figure 5 and Figure 
6 for the maps showing the receiving water bodies.  Under Section 303(d) of the CWA, 
the states are required to develop a list of water quality limited segments.  These water 
bodies that are listed under Section 303 (d) are also categorized by pollutants or 
pollutants of concern.  Temescal Creek is not listed, and San Pablo Creek is included on 
the SFBRWQCB’s 303(d) List for Diazinon.  However, this pollutant is not anticipated to 
be a concern in the discharges from this construction contract nor is it found at levels of 
concern as a product of Caltrans’ roadway runoff.  
 
The 2006 SFBRWQCB Basin Plan lists established beneficial uses for waterways and 
water bodies within its jurisdiction.  There are no listed beneficial uses for Temescal 
Creek.  Existing beneficial uses for San Pablo Creek include: fish migration, noncontact 
water recreation, fish spawning, warm freshwater habitat, and wildlife habitat.   
 
Although San Pablo Creek is a receiving water body for the Project, because of its 
beneficial uses and its ultimate discharge into the San Pablo Reservoir, (a source of 
drinking water), it is proposed that treated flows shall only be discharged to those 
drainage systems flowing to the west and eventually draining to Temescal Creek.  The 
objective is to minimize water quality impacts to San Pablo Creek associated with 
general construction activities.  Figure 7 shows the drainage pattern downstream of the 
potential temporary treatment facility and discharge points.  The overall layout of the 
staging areas can be found in Appendix D, Figure 8, and Figure 9.  These exhibits also 
show the proposed discharge and compliance points (Point 001, 12.0 m left of Line 2N at 
Station 106+34.4 and Point 002,  27 m right of Line 2N at Sta 117+55.6) the contractor 
can use after treatment of the groundwater, construction waters and storm water runoff 
from the high risk areas.   
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Figure 5.  San Pablo Creek 

Source:  Oakland Museum of California, 2005 
 

 
Figure 6. Temescal Creek 

Source:  Oakland Museum of California, 2005 
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Figure 7.  Path of Existing Drainage System along Highway 24 

Source: USGS 
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3.2 Hydrology 
As previously mentioned, during construction, groundwater from the tunnel and the 
additional construction waters are all considered non-storm water discharges that need to 
be collected and treated prior to discharge.  In addition, it is anticipated that storm water 
runoff from staging areas at the East and West Portal faces are highly susceptible to 
pollution due to the constant excavation activities planned at these locations.  To 
minimize water quality impacts from these potentially high turbid, polluted, (high risk) 
areas at the portal faces, it is expected that the contractor would also need to treat these 
flows as part of the non-storm water discharges.   
 
For this report, the high risk shed areas were estimated to have an approximate length of 
100 meters from the portal faces (or limits of the mined tunnel) and width from the toe of 
the existing cut slope to the edge of shoulder (see Figure 8 and Figure 9). At the West 
Portal, the high risk area was measured 100 meters from “2N” Line Station 107+22.650 
(“Begin of Mined Tunnel”) and was estimated to be 0.14 hectares (0.35 acres).  At the 
East Portal, the high risk area was measured 100 meters from “2N” Line Station 117+13 
(“End of Mined Tunnel”) estimated to be 0.33 hectares (0.81 acres).  It will be up to the 
contractor and the Engineer for this Project to agree on the actual footprint of the high 
risk area that will need treatment once the staging areas have been constructed.  To 
minimize the storm water flows treated, it is advised that the contractor redirect off-site 
flows away from these high risk areas.  Figure 8 and Figure 9 also show temporary 
drainage systems that would need to be installed prior to start of tunnel excavation to 
minimize run-on into the high risk areas (see Section 7.1.8.1 for a conceptual run-on 
bypass plan). 

3.2.1 Runoff Intensities 
The windward (west) and leeward (east) sides were considered to determine the intensity 
for the design storm for storm water flow calculations.  The intensity for the West Portal 
staging area was based on the Berkeley gauge station with coordinates: Lat 37.867 deg 
and Long: 122.25 deg.  The intensity of the East Portal staging area was based on the 
Orinda Filers gauge station with coordinates: Lat 37.866 and Long 122.2.  See Appendix 
C for rainfall intensities.   
 
The Project Team decided that the design of the temporary drainage systems for the 
staging areas would need to be based on a 10 year, 24 hour storm event.  The West and 
East Portal intensity values for a 10-year storm event, with a Tc of 24 hours, were 5.3 
mm/hr and 5.9 mm/hr, respectively.  For sizing the temporary treatment facility, 
however, storm water flow rates would need to be based on a 4 year, 24 hour storm event.  
For the West Portal, this intensity would be 3.7 mm/hr and for the East Portal, it would be 
4.1 mm/hr. 
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3.2.2 Estimating Design Discharge 
Design discharges for the temporary drainage systems and for the temporary treatment 
systems were estimated using the Rational Method.  
 
The Rational Method empirical hydrology method utilizes the Rational Formula, 
 

360
CiAQ =  

 
Where: 
Q=Design discharge, in cubic meters per second (cms) 
C=Runoff coefficient 
i=Average rainfall intensity in millimeters per hour (mm/hr) for the 

selected rainfall frequency and for a duration equal to the time of 
concentration 

A=Drainage area in hectares (ha) 
 
A runoff coefficient of 1 was used for the high risk area, assuming it will be paved during 
construction.  The estimated storm water runoff for the high risk area at the West Portal 
was estimated to be 1.5 L/s, and for the East Portal it was estimated to be 3.7 L/s for the 4 
year, 24 hour storm event (see Table 2 for summary). 
 
Table 2.  Summary of Storm Water Flow Calculations for High Risk Areas 

  INTENSITIES     
AREA AREA 24 hour FLOW PORTAL RETURN 

PERIOD RUNOFF 
COEFFICIENT ha ac mm/hr in./hr L/s gpm 

WEST  4 year 1.0 0.14 0.35 3.7 0.146 1.4 24 
EAST  4 year 1.0 0.33 0.81 4.1 0.160 3.7 59 
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Figure 8. West Portal Staging Area with Approved Discharge Point/Point of Compliance and High Risk Area 
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Figure 9.  East Portal Staging Area with Approved Discharge Point/Point of Compliance and High Risk Area 
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4 GROUNDWATER FLOW AND QUALITY 

4.1 Geology and Existing Groundwater Resources 
The Project lies within a series of weak, fine-grained marine and nonmarine sedimentary 
and volcanic rocks, ranging from the Franciscan assemblage and the Leona Rhyolite, to 
the Siesta and Grizzly Peak formations.  Although the Sobrante and Claremont bedrock 
units in the immediate vicinity are characteristically impermeable, the close proximity of 
the Hayward fault influences groundwater production in the first three bores. 
 
The bedrock aquifers typically consist of very complex and internally-compartmented 
systems of fractures, separated by impermeable zones.  The impermeable zones are 
formed by faults or clay-rich beds that impede horizontal and vertical groundwater 
movement.   

4.2 Estimated Construction Groundwater Flows 
It is anticipated that groundwater will be encountered during tunnel construction.  Non-
storm water flows will be comprised of flush inflow, steady state flows, and any 
construction waters needed for NATM or activities associated with tunneling if the 
Fourth Bore.  Based on the estimate reported in the Final Hydrogeologic Technical 
Memorandum, prepared by Jacobs Associates in association with ILF, a maximum inflow 
of approximately 12 L/s (190 gpm), from combined flush and steady state inflows, is 
expected during construction.  The steady state inflow into the completed tunnel would 
be approximately 6 L/s (95 gpm).  These inflow estimates apply to the full length of the 
Fourth Bore including cross passages, assuming tunnel excavation from one heading 
only.  In addition, mechanical excavation involves the addition of construction waters 
upwards of 2 L/s (32 gpm) for excavation from one portal and 4 L/s (64 gpm) if 
excavation begins from both portals simultaneously.  The flush inflow, steady state 
inflow, and the additional construction waters are all considered non-storm water 
discharges that need to be collected and treated prior to discharge.  All non-storm water 
discharges are required to comply with regulatory requirements.   

4.3 Existing Groundwater Quality Assessment 
As documented in the previously mentioned memorandum, groundwater was sampled 
from several locations: at boreholes PTN 2b (west portal) and PTN 3b (east portal) of the 
Caldecott Tunnel, by Caltrans and Geomatrix on April 6, 2005. Caltrans and ILF again 
performed additional sampling on May 5, 2005, at the four horizontal boreholes that 
extend from Bore #1. The results are shown in Table 3 and Table 4 respectively.  The 
high pH, 9.7 from  hole PTN3b, is likely due to the fact that the hole was grouted (as 
reported by Geomatrix).   
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Table 3. Summary of Groundwater Results for the Caldecott Tunnel: April 6, 2005 Sampling 
Concentrations in milligrams/liter (mg/L), except pH 

Sample              Total Petroleum Hydrocarbons as: VOCs2         Dissolved   

Date Sample 
Location 

Diesel3 Motor Oil3 Gasoline4 Toluene m,p-
Xylenes

other 
VOCs 

SVOCs5 Methane6 Chloride 7 Sulfate 7 Sulfide8 pH9

06.04.2005 PTN2b-
040605 

<0.0509 <0.300 <0.050 <0.0005 <0.0005 all ND all 
<0.0001

<0.005 8.1 1.300 <0.040 6.6 

06.04.2005 PTN3b-
040605 

<0.050 <0.300 <0.050 0.0012 0.0005 all ND all 
<0.0001

3.2 45 50 0,100 9.7 

              
              
              
              
              
              
              
              
              
              
              
              

              

              
 

Source:  Caltrans/Geomatrix, 2005 
 
 
 
 
 

Notes: 

1. Compound  listed are those analyzed for o  detected in the well sample(s).  The constituents, which ap ear in abbrev  form in the table head ngs,  
are:  VOCs = volatile organic compounds, SVOCs = semi-volatile compounds.  Other constituents that were tested for, by the methods specified  
below, were not detected at the laboratory detection limits.  

2. VOCs analyzed by EPA Method 8260B with GC/MS on 4/9/05 by Curt s and To pkins (C&T), Ltd. 
3. Total Extractable Hydrocarbons as Diesel (C10-C24), and as Motor Oil (C24-C36) were analyzed by EPA Me hod 8015B on 4/13/05 by C&T  
4. Total petroleum hydrocarbons as gasoline (C7-C12) was analyzed by EPA Method 8260B -GC/MS on 4/9/05 by C&T. 
5. SVOCs analyzed by EPA Method 8270C-SIM on 4/11/05 by C&T. 
6. Methane was analyzed by Method RSK-175 on 4/8/05 and 4/10/05 for wells PTN2b and PTN3b, re pectively by C&T. 
7. Chloride and Sulfate were analyzed by EPA Method 300.0 on 5/4/05  by C&T.  
8. Dissolved Sulfide was analyzed by EPA Method 376.2 on 4/7/05 by C&T. 
9. pH was analyzed by EPA Method 9040B on 4/7/05 by C&T.
10. < = not detected at or above the Practical Quantitation Limit (PQL) is shown. 
11. ND= constituents analyzed, by the EPA method specified for the column, were not detected at or above the established PQL. 

 s r p iated i

i m
t .

  s , 
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Groundwater was also sampled from Bore #1, Horizontal Drains 2, 3, 4, and 5 on May 6, 2005.  These results are shown below: 
 
Table 4. Summary of Groundwater Results for the Caldecott Tunnel: May 6, 2005 Sampling 

Concentrations in milligrams/liter (mg/L), except pH 
Sample Carbon Dissolved Ammonia

Date 

Sample Location1 

Dioxide 2 

Chloride3 Sulfate3 

Sulfide 4 

Alkalinity 5 Calcium 6 Iron 6 Magnesium 6

Nitrogen 7

pH 8 

06.05.2005 Horizontal Drain 
# 2 53 27 460 <0.04 9 410 170 190 61 5.9 7.1 

06.05.2005 Horizontal Drain 
# 3 44 -- 10 -- 0.09 -- 190 0.99 58 1.1 -- 

06.05.2005 Horizontal Drain 
# 4 69 25 250 <0.04 410 170 2.4 56 0.62 7.0 

06.05.2005 Horizontal Drain 
# 5 48 11 370 <0.04 440 170 2.2 70 4.9 7.2 

            
            
            
            
            
            
            
            

Source: Caltrans/ILF, 2005

Notes: 

1. Grab groundwater samples collected by Caltrans personnel at four locations.  
2. Carbon dioxide analyzed by Method RSL-175 on 5/8/05 by Curtis and Tompkins (C&T), Ltd. 
3. Chloride and sulfate were analyzed by EPA Method 300.0 on 5/6/05 by C&T, Ltd.  
4. Dissolved sulfide analyzed by EPA Method 376.2 on 5/10/05 by C&T, Ltd. 
5. Alkalinity was analyzed by EPA Method 310.1 on 5/10/05 by C&T, Ltd.  Detected concentrations reported as bicarbonate and Total as CaCO3.  

Alkalinity as carbonate and hydroxide were not detected at or above the Practical Quantitation Limit of 1.0 mg/L. 
6. Calcium, iron, and magnesium were analyzed by EPA Method 6010B on 5/11/05 by C&T, Ltd.  
7. Ammonia nitrogen was analyzed by EPA Method 350.2 on 5/12/05 by C&T, Ltd. 
8. pH was analyzed by EPA Method 9040B on 5/6/05 by C&T, Ltd.  
9. < = not detected at or above the Practical Quantitation Limit (PQL) shown. 
10. -- = constituents not analyzed for during sampling event. 
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Additional water samples were procured by Geocon on March 13, 2007, with the goal of 
establishing reliable baseline formation water quality characteristics.  A summary of 
these results, dated June 30, 2007, was forwarded to the Department Office of 
Environmental Engineering on July 25, 2007.    
 
Samples were taken from four horizontal drains along the southern wall of Bore #1 (see 
Figure 10).  Various laboratory analyses were performed, including tests for: Total 
Petroleum Hydrocarbons (TPHs) such as gasoline, diesel, and motor oil (TPHg, TPHd, 
TPHmo, respectively); volatile organic compounds and semi-volatile organic compounds 
(VOCs and SVOCs, respectively); total and dissolved Title 22 Metals (CAM 17); pH 
levels; and total dissolved solids (TDS).  Concluding remarks from these test results are 
listed below: 

• TPHg and TPHd were not detected above the reporting limit of 0.050 
milligrams per liter (mg/L) 

• TPHmo was not detected above the reporting limit of 0.050 mg/L in Drains 2, 
4, and 5; however, was detected at 0.055 mg/L in Drain 3 

• VOCs and SVOCs were not detected above reporting limits 

• The pH ranged from 7.0 to 7.1 

• The TDS ranged from 930 to 1100 mg/L 

• Other than barium, molybdenum, nickel, selenium, and zinc, CAM 17 metals 
were not detected above respective laboratory limits.  The reported 
concentrations of those listed metals were lower than their respective 
Maximum Contaminant Levels (MCLs) for primary drinking water.  The 
reported nickel concentration in Drain 2 exceeded the marine and estuarine 
Environmental Screening Levels (ESLs).  Lastly, the reported selenium 
concentrations in Drains 2, 3, and 4 exceeded the freshwater and estuarine 
ESLs, and the marine, freshwater, and agricultural supply Water Quality 
Objectives (WQOs). 

As mentioned above, TPHmo was detected at 0.055 mg/L in Drain 3, above the trigger 
level of 0.05 mg/L per the Order No. R2-2006-0075, NPDES No. CAG912002.  In 
addition, according to Section 3.10.2 of the Geotechnical Baseline Report (Jacobs, 2009), 
there is naturally occurring total petroleum hydrocarbons (TPH) in the shale formation.  
The contractor shall expect a baseline of TPH concentration from 1 mg/L to 100 mg/L in 
the groundwater encountered during tunnel excavations.  
 
In addition, three of the four 2005 groundwater sample results showed that sulfate 
exceeded the Order No. R2-2006-0075, NPDES No. CAG912002 Permit’s trigger level 
of 250 mg/L (see Section 6.2 of this report).  The trigger level is not an effluent 
limitation; it is an indication that additional investigation and monitoring are required (as 
described in the Permit).  The elevated levels of sulfate are likely from the natural 
geological formation, which can contain a higher level of sulfur at the site where samples 
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were taken.  At this time, the assumption is that the non-storm water discharge would not 
require treatment for sulfate before discharging into Temescal Creek.  
 
 

 
Figure 10. Caldecott Tunnel Drain Water Sampling Locations 

Source:  GEOCON, 2007 
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5 ANTICIPATED WATER QUALITY IMPACTS  

5.1 Construction Water Quality Assessment  
Primary potential pollutants or water quality impacts from drilling and tunneling 
activities may include an increase in pH due to shotcreting for initial lining, and an 
increase in sediment load in groundwater due to mucking and tunnel excavated materials.  
The addition of water due to the tunnel excavation activities, or from rinsing or washing 
of the equipment in the tunnel, can also increase the amount of discharges.  There are also 
slight risks of increased nitrate levels in groundwater due to blasting operations and from 
the use of explosives.  The possible risks from the presence of oils, fuels, lubricants and 
hydraulic fluids from vehicle/equipment leaks should also be posed.  (See Table 5 for a 
summary of the potential pollutants and sources). 
 
Table 5. Potential Pollutant Summary 

Constituent Source 
Expected Level 

(Influent to Treatment 
System) 

pH Concrete/shotcrete curing 0-14 
Turbidity Mucking, drain pipes/weep holes 100 – 30,000 NTU a 
Total Suspended 
Solids (TSS) 

Mucking, drain pipes/weep holes 150 – 40,000 mg/L b 

TPH Vehicle/equipment/naturally occurring TPH 1mg/L to 100 mg/L 
Source:  Daily Inspection Reports for Devil’s Slide Tunnel Project (2008-2009) 

 and Ground Water Monitoring & Remediation (1990) 
 

NOTE: 
a. Instantaneous measurement can exceed 30,000 NTU 
b. Instantaneous measurement can exceed 40,000 mg/L 
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6 PERMITTING CRITERIA 

6.1 Overview 
During construction, the overall non-storm water discharges would have to be controlled, 
monitored, and treated prior to discharging into the drainage system, and eventually into 
Temescal Creek.  In order to adhere to the requirements of Order No. R2-2006-0075, 
NPDES No. CAG912002 during construction, these discharges must be monitored and 
meet effluent limits.  The following sections summarize the discharge criteria for this 
permit.  

6.2 NPDES No. CAG912002  
The limitations on the non-storm water discharges during construction activities are 
outlined in Order No. R2-2006-0075, NPDES No. CAG912002 as follows: 

6.2.1 Effluent Limitations  
Organic Pollutants: the effluent must not contain concentrations of toxic pollutants above 
the concentrations as outlined in NPDES Permit No. CAG912002, see Table 6 below for 
the listed 21 compounds: 
 
Table 6. Effluent Limitations for Toxic Pollutants 
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Source:  SFBRWQCB Order CAG912002, 2006 

 
• The pH of the discharge must not exceed 8.5 or be less than 6.5 

• Toxicity:  the results of the rainbow trout test fish, in 96 hr static renewal 
bioassays of the discharge, must be no less than a three sample moving median of 
90% survival and a single test value of no less than 70% survival 

 
Receiving Water Limitations 

• Narrative Limits—discharges must not cause the following conditions to exist in 
the Receiving Water: 

o Floating, suspended, or deposited macroscopic particulate matter or foam 
o Aquatic growth and bottom deposits that are a nuisance or adversely 

affecting the beneficial uses 
o Alteration of temperature, turbidity, taste, odor, and apparent color beyond 

natural background levels 
o Toxic or other deleterious substances in concentrations or quantities that 

would cause deleterious effects on biota; or which would render any of 
these unfit for human consumption 

 
• Numerical Limits—the discharge must not cause the following limits to be 

exceeded in the waters of the State, in any place within 1 ft of the water surface: 
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o Dissolved Oxygen: the median dissolved oxygen for any three consecutive 
months must be less than 80% of the dissolved oxygen content at 
saturation. 

o pH:  the pH must not be depressed below 6.5 or raised above 8.5, nor 
caused to vary from normal ambient pH by more than 0.5 pH units 

 
Discharges must also not cause or contribute to a violation of any water quality standards 
for receiving waters.  Monitoring frequency and requirements would be performed during 
construction per Attachment E of the NPDES Permit No. CAG912002. (See Appendix 
A). 
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7 CONSTRUCTION BEST MANAGEMENT 
PRACTICES/BEST AVAILABLE TECHNOLOGIES 

7.1 General Tunnel Construction Activities 
Various construction activities may impact the quality of groundwater during the use of 
NATM. Listed below are some common construction techniques used for NATM, 
followed by a brief discussion of potential contaminant sources as well as BMPs and Best 
Available Technologies (BATs) that can be used during construction. 

• Tunnel excavation 
o Drill & Blast 
o Mechanical—Roadheader 

• Muck Handling  

• Ground Support—Dowels and Spiles 

• Ground Support—Shotcrete 

• Drain pipes and weep holes  

• Leakage from vehicles and equipment 

• Management of chemicals in staging area 

Table 7 summarizes the BMPs and BATs to address the potential contaminant sources for 
each of the above tunnel construction activities. 

7.1.1 Tunnel Excavation 
Two different excavation methodologies are proposed for excavation.  For higher 
strength/higher abrasive rock, the drill and blasting method is anticipated to be used.  For 
lower strength/lower abrasive materials the Roadheader excavation method is anticipated.  

7.1.1.1 Drill & Blast 
Blasting requires the use of explosive products, which if not handled, transported and 
loaded properly, increases the potential for groundwater contamination.   
 
BMPs that prevent or control impacts of blasting practices on groundwater quality are: 

• Educating and training explosive users about the potential impacts related to the 
improper handling of chemical substances  

• Selection of appropriate explosive for each application  

• Careful explosive loading and handling  

• Monitoring nitrates in the groundwater discharge  
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• If nitrate levels exceed water quality discharge requirements, then an ion 
exchange unit, or other low cost effective treatment options can be considered 

7.1.1.2 Mechanical—Roadheader 
Roadheaders are rock-cutting machines designed to excavate tunnels continuously 
without using explosives.  Powered electro-hydraulically, they are used extensively in 
underground construction projects and have the ability to excavate the desired profile.  
With this method, water quality concerns focus on the generation of dust and the addition 
of construction water.  Approximately 2 L/s (32 gpm) of water is anticipated to be added 
during excavation by using Roadheaders. 
 
BMPs used for dust control includes spraying water on excavation areas.  The water used 
can be the treated groundwater/construction water.  Advanced treatment systems for non-
storm water discharges are detailed in Section 8.  

7.1.2 Muck Handling 
Tunnel excavated material includes muck from tunnel excavation and scaling of all loose 
material from the tunnel crown and walls. These mucking operations may lead to an 
increase in the Total Suspended Solids (TSS) concentration and in the turbidity in the 
groundwater. 
 
BMPs treating TSS and turbidity include sediment control measures such as: 

• Check-dams 

• Pre-treatment sediment sumps to remove larger-sized particles 

• Removal of suspended solids and fines via advanced water treatment system by 
coagulation and filtration 

Raw and treated water samples should be tested continuously for turbidity and 
periodically for total suspended solids concentrations, and residual coagulant chemicals if 
used. 

7.1.3 Ground Support—Dowels and Spiles 
Cement grouted dowels and spiles would be used.  This grout can increase the potential 
for groundwater contamination.  

 
BMPs that can be used to avoid contamination during grouting include: 

• Using seals to minimize spillage of grout  

• Accelerating admixtures, such as Calcium Chloride, to enable fast setting of the 
reinforcement material. Using accelerating admixtures to further shortening the 
set time 

• BMPs used for preventing material spills also include employee training about 
spill prevention techniques and proper materials handling   
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7.1.4 Ground Support—Shotcrete 
Sprayed shotcrete is used as part of the initial tunnel lining that supports the exposed 
sections of excavated ground during tunneling. Groundwater would eventually seep 
though the cracks, along the dowels and spile holes in the shotcrete.  Leachate would 
create spikes in the pH levels over a period of time. 
  
BATs for controlling the impact of high pH levels include: 

• Automatic/Measured application by robotic equipment 

• Measures included in the proposed advanced water treatment system, such as 
adding CO2 gas or liquid, or other chemicals, to lower the pH to within the water 
quality standard range of 6.5 to 8.5  

7.1.5 Drain Pipes and Weep Holes 
Groundwater flows into the tunnel through weep holes and eventually discharges into the 
longitudinal drain pipes. These longitudinal drain pipes collect storm water runoff and 
may contribute to sediment loading. 

 
BMPs for reduction of sediments, TSS and turbidity would be similar to Muck Control as 
listed in Section 7.1.2. 

7.1.6 Leakage from Vehicles and Equipment  
Potential leaks of oils, lubricants, hydraulic fluid and fuel from vehicles/equipment used 
at the construction sites may also contaminate the groundwater. To avoid expensive 
cleanup of these contaminants, preventive measures in running and handling of the 
vehicles and equipment are the best option.  

 
BMPs/BATs for these potential contaminants include: 

• Daily inspection of vehicles and field equipment for leaks at the beginning of 
each work day 

• Additional preventative measures such as the placement of plastic sheets on 
the ground under vehicles and equipment in the construction area 

• Use of drip pans and adsorbent pads in case of emissions and leaks from 
vehicles and equipment, including proper disposal of contaminated soil.  The 
contractor would have to submit an emergency preparedness plan to Caltrans 
for approval prior to start of construction  

• Frequent visual inspections of water discharged from the site, and in the 
tunnel, for oily sheen 

7.1.7 Management of Chemicals 
Material Satiety Data Sheets (MSDS) for all chemicals proposed to be used by the 
contractor would have to be approved by the Resident Engineer prior to use.  Coagulants 
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used during the treatment of contaminants, during the construction non-storm water 
collection and treatment activities, may not be fully removed during the filtration process 
or may even accidentally be spilled during transportation/handling.  

 
BMPs for general handling of treatment chemicals include: 

• Regular inspection of the site and monitoring of water  

• Use of proper coagulant dosage and backwash frequency in the advance water 
treatment system 

• Proper handling, storage and double containment for chemicals 

7.1.8 General Best Management Practices for Construction Staging Area  
General principles and practices related to these and other construction activities 
occurring at the site are contained in the Caltrans Construction Manual and the Caltrans 
Storm Water Quality Manuals.  For the staging areas, general construction site 
management BMPs apply. Several BMP fact sheets of particular pertinence to the 
Caldecott Project construction activities are listed below: 

• NS-2 Dewatering Operations (included for general information but does not 
include advanced treatment techniques) 

• NS-08 Vehicle and Equipment Cleaning 

• NS-09 Vehicle and Equipment Fueling 

• NS-10 Vehicle and Equipment Maintenance 

• NS-13 Concrete Finishing 

• NS-14 Concrete Finishing (2) 

• WM-1 Material Delivery and Storage 

• WM-2 Material Use 

• VM-4 Spill Prevention and Control 

• WM-5 Solid Waste Management 

• WM-6 Hazardous Waste Management 

• WM-8 Concrete Waste management 

• WM-9 Sanitary/Septic Waste Management 

7.1.8.1 Run-on Bypass 
Run-on prevention measures, considered for storm water control, would divert the storm 
water runoff from above and around the tunnel portals and prevent it from entering the 
high risk areas.  Figure 8 and Figure 9 shows the proposed locations of temporary berms, 
ditches and temporary drainage systems.  These berms and ditches would prevent co-
mingling of natural storm water runoff with the storm water runoff from the staging 
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areas, which could be contaminated by construction activities. Preliminary invert 
elevations for temporary inlets were based on using the existing grade with a minimum 
depth of 2 feet and a minimum pipe slope of 0.3%.  Proposed pipe sizes were designed 
with a minimum diameter of 380 mm (15 in.). A Manning’s n value of 0.012 was 
specified for the pipe capacity calculations since smooth plastic pipe was considered.  A 
10-year return period and 24 hour duration was considered to size the drainage systems 
per direction provided by Caltrans. 
 
On the west side, based on field visits and existing topography, the runoff flows in a 
southwestern direction, towards the existing lanes of Highway 24.  A dike is proposed 
along the staging area to contain the flow within the staging areas.  
 
There is an area above the new face of the West Portal that flows towards the staging 
area. Most of this area would not be affected by construction.  Therefore, a temporary 
ditch is proposed, as shown in Figure 8, to divert flows from the area just upstream of the 
construction zone, towards another existing ditch. 
 
On the east side, most of the off-site runoff is already being diverted from the 
construction areas because of the existing frontage road. There is a small area at the 
southwest corner (see Figure 9), which flows to the staging area.  A berm and ditch is 
proposed to divert and prevent runoff from this area from entering the construction 
staging area.   
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Table 7.  Summary of Water Quality Impacts to Groundwater and Applicable 
BMPs/BATs 

Construction 
Activity 

Pollutant Source Water Quality 
Indicator 

Constituent 

BMP/BAT 

Tunnel Excavation    

Drill & Blast 

Handling/ loading  of 
explosives such as: 
DYNOSPLIT (Perimeter 
holes), 
DYNO-AP (Production 
holes) 

Nitrate   

Training explosive users of proper 
handling, storage, and loading of 
these chemical substances. 
 

Mechanical 
Roadheader 

Sediments from drilling 
and scaling of the loose 
material from the tunnel 
surface 

Dust, non-storm 
water discharge,  

Spraying water on excavation areas 
to control dust and advanced water 
treatment system for non-storm 
water discharges (see Section 8). 

Muck Handling 

Sediments from drilling 
and scaling of the loose 
material from the tunnel 
surface 

TSS, Turbidity 

Use check-dams and sediment 
sumps to removal larger particles. 
Use advanced water treatment 
system which includes coagulation, 
flocculation, and filtration to 
remove TSS and fines 

Ground Support    
Dowels and Spiles Grout poured in the 

annulus space between 
spiles and hole wall 
Epoxy resin, Cement, 
Calcium Chloride 

pH 

Use seals, spill prevention 
procedures, employee training, and 
admixtures to accelerate set time 
for grout. 

Shotcrete Shotcrete pH 
Through advanced water treatment 
system, inject chemicals such as 
gas or liquid CO2, to lower pH. 

Drain Pipes and 
Weep Holes Sediment TSS, Turbidity collection trenches, coagulation, 

filtration etc. 

Leakage from 
Vehicles and 
Equipment  

Fuel, oils, lubricants leaks 
from vehicles and 
equipment 

Oils, TPH 

Frequent inspection of Vehicles 
and equipment, use of absorbent 
pads or drip pans, emergency 
preparedness plan, frequent visual 
inspection of the discharge water, 
use advanced water treatment 
system which includes GAC. 

Management of 
Chemicals 

Spills during 
transportation or handling 
of chemicals such as 
Ferric Chloride, Chitosan 
etc. 

Chitosan, Ferric 
Chloride, other 
chemicals used 
during 
construction 

Regular inspection of site and 
monitoring of water discharged 
from site, proper dosage and 
backwash frequency, proper 
handling, and use of secondary 
containment for the storage of 
chemicals 
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8 WATER TREATMENT SYSTEM  

8.1   Water Treatment System Overview 
Based on the groundwater samples collected for the Fourth Bore Caldecott Tunnel 
Excavation Project, and the anticipated water quality of the non-storm water discharges 
collected from the tunnel excavation, a water treatment system is proposed herein for the 
non-storm water discharges and the groundwater inflows collected from the formation 
drainage system. The temporary treatment system would be capable of controlling and 
adjusting elevated levels of pH, reducing water turbidity, and removing TPHs to meet 
regulatory requirements. This system would be used during the 4½ year period of 
construction. The tunnel excavation is proposed to be staged to occur simultaneously at 
both portal ends.  The conceptual design is based on the projected water quality 
characteristics as listed in Table 5.  The Contractor may choose other treatment methods 
based on field conditions, quantity and quality of the groundwater encountered during the 
tunnel excavation. 
 
There would be two general options to manage the non-storm water collection and 
treatment during construction.  One option would be to have two identical treatment units 
at both portals with two discharge and compliance points for treated flows (See Figure 8 
and Figure 9 for discharge and compliance points 001 and 002).  The second option (to 
be proposed to the Engineer for approval), would be to specify one treatment facility at 
the west portal, with one discharge and compliance point (001).  For the second option, 
non-storm water discharges at the east portal would have to be collected and conveyed 
through a temporary drainage system to the west portal for treatment.  
 
Each system would consist of: collection and conveyance of the groundwater and non-
storm water from the Fourth Bore tunnel excavation; control and treatment to meet the 
applicable effluent requirements; and discharge of the treated water into a storm drain 
system, that would eventually discharge to Temescal Creek. It is assumed that the 
collection and conveyance system would include a series of drain inlet structures, piping, 
trenches, and pumps as needed to be defined during the detailed design phase. The final 
system design should include a backup or auxiliary system to allow redundancy during 
emergency shutdown or scheduled maintenance.  
 
The temporary treatment system would be able to handle flows as required in the final 
specifications and this report. A Supervisory Control and Data Acquisition (SCADA) 
system would be capable of providing control and monitoring of the construction 
treatment system. The recording and reporting functions of the SCADA system would 
conform acceptably to the specifications of the Project. 
 
There are other acceptable treatment alternatives that can be applied to meet these goals 
of adjusting pH, treating turbidity, and treating TPHs. The treatment concept proposed 
herein is just one example of an acceptable alternative.  
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8.2 Design Criteria 

8.2.1 Design Flow  
The temporary system for the treatment of construction water and non-storm water 
discharges, including storm water collected within the high risk areas during the 
construction phase, should be capable of processing the influent flow at a flow rate of 24 
L/s (380 gpm). It is anticipated that up to 4 L/s (63 gpm) of construction waters and up to 
3.7 L/s (59 gpm) of storm water runoff from the high risk areas (considered to be 
included as non-storm discharges for the Project), would be generated during 
construction.   

8.2.2 Water Quality Treatment Objectives 
During construction, the water quality treatment system's objective for the treated 
groundwater is to meet the water quality analysis levels of existing baseline background 
groundwater; or if possible, to exceed these quality levels.  In addition, appropriate 
NPDES permit requirements and effluent limits described in Section 6 would have to be 
met.  Pollutants introduced by the construction activities can include concrete waste 
(causing increases in pH), sediment and silt from mucking activities, nitrates and 
perchlorates from blasting, and oils or TPHs from vehicles or equipment used or washed 
in the tunnel.  In addition, there is naturally occurring petroleum hydrocarbons present in 
the shale formation.  The proposed water treatment system would be equipped to possibly 
treat these constituents to meet the permit requirements prior to discharge. 
 
Background water quality levels can be based on the results of the groundwater samples 
collected in 2005 (Caltrans, 2005), and more recently in 2007 (Geocon, 2007).  One 2005 
groundwater sample result shows a pH of 9.7. The high pH of 9.7, from the hole PTN3b, 
is likely due to the fact the hole was grouted as reported by Geomatrix. 

8.3 Design Concept of Non-storm Water Temporary 
Treatment System  

As previously mentioned, a temporary treatment system would be installed prior to the 
inception of excavation of the Fourth Bore. The basic concept of the design consists of 
inflow water initially being routed through a combined sand separator and a mechanical 
filter, to eliminate large particles of sand and suspended solids materials.  After leaving 
the mechanical filter, water would then enter into a head tank– used to maintain an even 
pressure for water routing through the treatment system.  Water from the tank would then 
go through a coagulation process where small particles of suspended solids in the water 
would grow into larger particles. The adjustment of pH by a chemical feed process such 
as using carbon dioxide through the water would be the next step.  A second filtration 
process would then be implemented to remove particles containing sediments and fines 
produced from the earlier coagulation step. There is a potential that the construction 
waters might contain TPHs and there is also natural occurring TPHs present; a Granular 
Activated Carbon (GAC) system is included as a final filtration step to remove the TPHs. 
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The treated water would be discharged into the nearby storm drain system.  The system 
shown, in Figure 11, has multiple locations for pH and turbidity monitoring to ensure 
appropriate effluent levels. The general treatment concept shown is not the only possible 
configuration, and the same effluent results may be obtained through other permutations 
of these processes.  
 
Separate influent and effluent monitoring would be required for other constituents not 
measured in real-time within the system schematic (i.e., TPHs). All monitoring 
requirements outlined in the applicable NPDES permit (see Section 5.0) would be 
included. 
 
If the effluent water is tested to not be within regulatory limitations it would be recycled 
through the treatment system.  Backwash water from the filter system would be 
discharged to a backwash tank and settled.  Then the settled water would be blended back 
into the head of the treatment system for recycling.  The solids from the backwash tank 
would be periodically removed, dewatered, properly characterized for discharge, and 
transported into a permitted landfill site. 

8.3.1 Pretreatment 
The pretreatment would be in place in order to remove sediment (through settlement), oil 
and grease (floatable), as well as gross pollutants such as trash. There are various types of 
mechanical filtering devices and sediment sump/tanks commonly used to meet these 
pretreatment objectives.   

8.3.2 Chemical Feed System for pH Adjustment 
The current concept is to use a carbon dioxide feed system; water in the head tank would 
be adjusted for pH either by use of carbon dioxide or through chemical injection (i.e., 
acid). 

8.3.3 Coagulation System  
Coagulation provides a means by which small particles are joined together as larger 
particles (known as floc particles).  Coagulation is accompanied by adding a cationic 
chemical to the influent.  Coagulation allows particles within the water to be settled or 
filtered by downstream processes.  Coagulation aids the removal of particles which 
would otherwise pass through filter media or not settle in the sedimentation basins. 
However, any chemical used in the treatment process that could be present in effluent, 
must be identified in the Permit NOI and be approved by the Executive Officer of the 
SFBRWQCB. If that chemical cannot be reliably monitored at established freshwater 
toxic concentrations, then the Executive Officer may deny the use of the chemical in the 
Project’s activities. 

8.3.4 Filtration System and GAC 
The system shown in Figure 11 utilizes media filters (i.e., sand) and GAC for the final 
removal of TPH. Filtration can be achieved through several different means and 



Storm Water Run-on Bypass and Temporary Treatment System for Tunnel Excavation      04-ALA/CC-24 
Caldecott Tunnel Project                                                                                                        ALA-PM 5.3/6.2 
Alameda and Contra Costa County, California CC-PM 0.0/1.3 
 294901 
 

June 2009  32  

technologies; Figure 11 is just one example meant to achieve the effluent treatment 
objectives. As with all treatment processes, a GAC would require mechanisms to ensure 
that it is functioning correctly and is replenished when needed, without either major 
interruption to the system or causing effluent concentrations to temporarily exceed 
numeric limits outlined in the NPDES Permit (see Section 6). 

8.3.5 Backwash Water System 
Backwashing would be required.  Flow volume and frequency of water per backwash 
would depend on the treatment system capacity or which scenario is chosen for the 
design. Water from backwashing would be discharged into a backwash holding tank (one 
tank per treatment system). After settling, the water would be discharged back into the 
head of the water treatment system using small recycle pumps. Solids from the 
equalization tank would also be discharged to the backwash holding tanks periodically. 
Solids from the backwash holding tanks would be removed periodically by a vacuum 
truck; the frequency of solid removal would be depending on the treatment flow 
conditions. Solids collected from the backwash holding tanks should be dewatered and 
then tested for landfill disposal requirements. 
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Figure 11. Conceptual Treatment Process Flow Schematic for Construction Phase

June 2009  33 



Storm Water Run-on Bypass and Temporary Treatment System for Tunnel Excavation 04-ALA/CC-24 
Caldecott Tunnel Project ALA-PM 5.3/6.2 
Alameda and Contra Costa County, California CC-PM 0.0/1.3 
 294901 

June 2009  34  

8.4 Monitoring and Control System 
A monitoring system would be required to continuously monitor the flow rate and the 
quality of effluent flow discharged from the temporary treatment system.  Flow metering 
systems would be installed throughout the process.  A flow meter would be installed after 
the head tank. Coagulant dose rates would be automatically adjusted based on the influent 
flow rates measured by influent flow metering.  A streaming current detector would 
provide a feed-back control for the coagulant dose.  Carbon dioxide would be 
automatically adjusted based on influent pH levels via a pH probe on the influent line. 
Backwashing would be controlled by effluent turbidity and headloss through the filters. 
Backwashing would be completed by opening the inlet three-way valve at the top of each 
filter. 
 
The water treatment system would be equipped with a flow totalizer and pH level alarms. 
The final effluent measuring probe would be independent of the primary treatment pH 
probe and would be continuously monitored by the control system. In the event that the 
effluent pH exceeds the specifications defined by the effluent alarm setpoints, the system 
discharge would be halted until the pH, through treatment, returns to the acceptable 
range. 
 
Monitoring and reporting requirements would be specified according to permit and 
Caltrans’ requirements.  A SCADA system used to control and monitor the testing system 
would automatically generate a monthly monitoring report, if required.  The SCADA 
system would also provide alarms and automatic controls to recycle the flow back to the 
treatment system, if needed.  The SCADA system also needs to notify the operator in 
case of a system failure or a water quality exceedance.  Residual chemical levels would 
also be monitored and maintained below the regulatory effluent limitations. 
 
Monitoring would be implemented to detect residual agent at concentrations at or below 
established freshwater and/or marine acute toxicity levels for the coagulant/flocculants 
used in the water treatment system. The concentrations would be measured on a 
continuous basis, or on a daily basis, using flow-based composite sampling with samples 
collected at regular intervals not greater than every fifteen minutes. This information 
would be used to calculate, whereby the average concentration of the agent may be 
measured and recorded.  Monitoring will be implemented as specified in the Monitoring 
and Reporting Program (MRP) in Attachment E of the Order No. R2-2006-0075. In 
addition to implementing the MRP, additional monitoring as per Provision VI.B.2 in the 
Order No. R2-2006-0075 may be required by the SFBRWQCB based on construction 
methods and materials employed by the Contractor. 
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9 REUSE OPTIONS 
The on-site reuse option has the most water quality benefits and should be the first option 
considered by the contractor whenever feasible.  Treated water from the non-storm water 
collection activities can be reused according to the following options: 

• Dust Control: the Project would need to address dust control during construction 
and may reuse the treated construction waters 

• Fill Compaction: during excavation of the Fourth Bore, treated construction 
waters can be used for compaction of fill areas 

• Shotcrete: treated water from the non-storm water collection treatment system 
may be re-used for the shotcrete production if it meets applicable requirements in 
the Project specifications
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Appendix A Applicable NPDES Permits 
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Appendix B Caldecott Tunnel Non-storm Water Collection 

and Treatment Plan 
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Appendix C Rainfall Intensities 

 
 
 
 









IDFTable for Various Return Periods

West Portal

                               Intensities (in/h)

 Duration 25 Yr 2 Yr 5 yr 10 Yr 50 Yr

 -----------------------------------------------------------------------------

  5 min 2.985 1.579 1.993 2.682 3.603

 10 min 2.186 1.156 1.459 1.964 2.638

24 hour 0.234 0.124 0.156 0.21 0.283

Intensities (mm/h)

Duration 25 yr 2 yr 5 yr 10 yr 50 yr

  5 min 75.819 40.1066 50.613 68.1228 91.5162

 10 min 55.5244 29.3624 37.059 49.8856 67.0052

24 hour 5.9436 3.1496 3.969 5.334 7.1882

-----------------------------------------------------------------------------

East Portal

                               Intensities (in/h)

 Duration 25 Yr 2 Yr 5 yr 10 Yr 50 Yr

 -----------------------------------------------------------------------------

  5 min 4.637 2.286 2.910 3.949 5.196

 10 min 2.562 2.186 2.103 1.964 2.869

24 hour 0.273 0.135 0.172 0.233 0.306

Intensities (mm/h)

Duration 25 yr 2 yr 5 yr 10 yr 50 yr

  5 min 117.7798 58.0644 73.904 100.3046 131.9784

 10 min 65.0748 55.5244 53.410 49.8856 72.8726

24 hour 6.9342 3.429 4.362 5.9182 7.7724

ripen_kaur
40.1066 50.613 68.1228 91.516229.3624 37.059 49.8856 67.0052

ripen_kaur
73.904 100.3046 131.978453.410 49.8856 72.8726
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